Negative hydrogen ion (H-) source is a key role for neutral particle beam injector which is an efficient method for heating fusion core plasma. In order to develop the large H-ion source for future fusion reactors, the uniform production of H-ions is one of the most important issues. Recently, it has been shown experimentally in JAEA 10A negative ion source [1] that the non-uniformity of the electron distribution function (EEDF) inside the source and the resultant non-uniformity of the H-production strongly affect the H-beam optics, which in turn increases the heat load of the acceleration grid. Therefore, modeling of the EEDF and analysis of the spatial non-uniformity of the EEDF is necessary to optimize H-ion source and the beam optics. In most of the previous modeling of arc-discharge H-sources, the EEDF has been calculated by the spatially 0D (zero dimension) model, e.g., in Ref [2] . In these studies, realistic 3D multi-cusp and filter magnetic configuration were not taken into account. Instead, a simple model for the electron confinement time has been assumed for the electron spatial transport to fit the experiment results. It is impossible to analyze the spatial distribution of the EEDF in such a 0D modeling.
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In order to solve these problems, we are developing the 3D3V Monte Carlo modeling of the EEDF [3] in realistic 3D geometry with realistic multi-cusp and filter magnetic field configurations. The code has been improved and calculation regions are divided into numerical cells in order to analyze the special non-uniformity of the EEDF. In addition, we increase the number of collision species which are taken into account in the calculation for making the model more realistic. Figure 1 shows the calculated EEDF at each position (top, middle and bottom) of the JAEA 10A source mentioned above. The code reproduces the spatial non-uniformity of the EEDF observed in the experiments and high-energy component of the EEDF increases toward the top of the source. These results show that the developing 3D3V Monte Carlo code is a powerful tool for the design of the next-generation ion sources.
From this result [4] , the EEDF in the driver region reasonably agree with the experimental result [1] .
The detailed analyses of the EEDF in the filter and extraction region and comparison with the experiments have been now started. The result will be presented in the conference.
